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[Problems to be Solved by the Invention ] 

gel component and softening component and cured product 
which includes the filler component , soften at heat, adhesion 
of heating element and heat sink is good,heat softening heat 
release sheet where thermal performance is good and heat 
release sheet which uses this areoffered. 

[Means to Solve the Problems ] 

When polymer gel (A ) with, with ambient temperature it 
heats with solid or the paste , compound which becomes 
liquid (B ) with, with heat release sheet 1 whichconsists of 
composition which includes thermally conductive filler (C ), 
it softens withheating. 

As for proportion , when designating polymer gel (A ) as 100 
parts by weight , the compound (B ) range of 5 - 240 parts by 
weight , it is desirable to designate the thermally conductive 
filler (C ) as range of 100 - 10000 parts by weight , as for 
softening temperature it isdesirable to make range of 35 - 105 
degC 

In order handling property to improve in one surface of heat 
release sheet 1, it tspossible to provide reinforcing layer 2. 
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Claims 

[!^l4'IXj^<7>iSB] [Claim (s)] 

[li^^l] [Claim I] 
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5^^y;u(A)^ 100 mm^tuzt^.it^^ 
A< 100-10000 mm$i<omm'^hi^:»^ \ \z 

[il^a 4] 

30-105 deg C 0eH-e$)^>it*3S 1-3 <D 



[»*^ 5] 

it"^^ B 30-105 deg C (7)teH<7)v'J 

=1— >:t^;U. Hi^ 30-105 deg C (DIgHCD7^> 
<7X.ill^ 30-80 deg C (7)KH<0 

«3S 1-4 <7)l^rtiAMzIEK0!!ft$)[^bjft!S^5/- 



When polymer gel (A ) with, with ambient temperature it 
heats with solid or the paste , compound which becomes 
liquid (B ) with, with heat release sheet whichconsists of 
composition which includes thermally conductive filler (C ), 
heat softening heat release sheet . whichdesignates that it 
softens with heating as feature 

[Claim 2 ] 

When polymer gel (A ) with, with ambient temperature it 
heats with solid or the paste , when compound which becomes 
liquid (B ) with, proportion of composition which includes 
thermally conductive filler (C ), designating polymer gel (A ) 
as 100 parts by weight , compound (B ) range of 5 - 240 parts 
by weight , heat softening heat release sheet . which is 
statedin Claim 1 where heat conduction filler (C ) is range of 
100 - 10000 parts by weight 

[Claim 3 ] 

heat softening heat release sheet . which is stated in Claim 1 

or 2 which is a gel of at least one where polymer gel (A ) is 
chosen from silicone gel , acrylic gel and urethane gel 

[Claim 4] 

heat softening heat release sheet , which is stated in any of 
Claim 1 -3 where temperature (melting point or softening 
point )where compound B becomes liquid is range of 30 - 105 
degC 

[Claim 5 ] 

compound B, the;al of range of wax , melting point 30-80 deg 
C of range of silicone oil , melting point 30-105 deg C of 
rangeof melting point 30-105 deg C heat softening heat 
release sheet . which is stated in any of Claim 1 -4 whichis a 
substance of at least one which with -olefin empty is chosen 



&i>tmm 1-5 0i^'rMMz^im(Dmmm 
itmm 7] 

ttS»v-h(Z)«>[1b;aSA< 35-105 deg C <D®H 

r*(fe*»*« 1-^ oi^tM^iz^mommt 

8] 

teS^v-Ka)Sfte«*A< 0.5-40W/m-K CD®H 

xibm^m 1-7 (Di^-fM^iziRmommt 



[Claim 6 ] 

heat softening heat release sheet . which is stated in any of 
Claim 1 ~5 which is a at least one where thermally conductive 
filler is chosen from metal oxide , nitride , carbide , metal 
powder , carbon fiber 

[Claim 7 ] 

heat softening heat release sheet . which is stated in any of 
Claim 1 -6 where softening temperature of heat release sheet 
is range of 35- 105 degC 

[Claims] 

heat softening heat release sheet . which is stated in any of 
Claim 1 -7 where thermal conductivity of heat release sheet is 
range ofO.5-40 W/mK 



Page 5 Paterra® InstantMT® Machine Translation (U.S. Pat Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2002234952A 



2002-8-23 



te^v-ha)^fifii(iA< 0.005--10 deg C- 
inchVw (Dffifflrfc^it*^ 1-8 Ol'^'ftlt^lZ 



[tmm 12] 

u iztimco^m^y-K 

[SS«3S 13) 

tm^ 1-9 cDiN-rttAMziBKo^e^<biiS:g»i/ 
im^^ 14] 

12 *fcl± 13 lclBtt<Dl&!!fti/-ho 
[m^H 15] 

tz\t 12 lCffi«(7)ttS!fti/-ho 



Specification 
[0001] 



[Claim 9 ] 

heat softening heat release sheet . which is stated in any of 
Claim 1 -8 where thermoresistivity valueof heat release sheet 
is range of 0.005 - 10 deg C*inch <sup>2</sup>/W 

[Claim 10] 

heat softening heat release sheet hardening one surface at 
least in rubbery , heat softening heat release sheet . whichit 
states in any of Claim 1 --9 which it makes thin film 
reinforcing layer 

[Claim 11 ] 

heat softening heat release sheet which is stated in any of 
Claim 1 -9, heat release sheet . whichdesignates that it is 
laminated to thermally conducting sheet of at least one which 
ischosen from thermal conductivity rubber sheet , thermal 
conductivity gel sheet and thermal conductivity resin sheet as 
feature 

[Claim 12 ] 

heat release sheet . which is stated in Claim 1 1 where 
substrate is inserted in thermally conducting sheet 

[Claim 13 ] 

In inner layer of heat softening heat release sheet which is 
stated in any of Claim 1 --9 furthermore heat release sheet . 
which designates that substrate is inserted asfeature 

[Claim 14 ] 

Claim 12 which is a at least one where substrate is chosen 
from woven fabric , knit article , nonwoven fabric , plastic 
film and metal foil or heat release sheet . which is stated in 13 

[Claim 15] 

thermally conducting sheet , heat release sheet . which is 
stated in Claim 1 1 or 12 which is a at least one which is 
chosen from thermal conductivity rubber , thermal 
conductivity gel and thermal conductivity resin which have 
electromagnetic shielding property 



[Description of the Invention ] 
[0001] 

[Technological Field of Invention ] 

this invention is something regarding thermal conductivity 
heat release sheet . 

Furthermore details regard heat softening heat release sheet 
which softens with predetermined temperature and heat 
release sheet which uses this. 
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[0002] 

CPU ttS!ftSPi:(7)ffi^A<c>:<4%^ 
[0003] 

SaT*l±«^BB¥ 6-155517 ^<ikmz&i>^o\Z 
[0004] 

[«B3A<«atLck9t-rSSHl 

LA^L^^A<bft^fi0 CPU 4^<!:(D#©<*CDtttE 

[0005] 
[0006] 

(B)t. ssife«1±^^7-(C)<^^#t;^a^^ci|^DA^b 



[0002] 
[Prior Art ] 

From until recently semiconductor which is used for computer 
(CPU ) etc the heat emission does while using, because of 
heat there are times when the performance of electronic part 
decreases. 

Because of that you can install heat sink in electronic part 
which heat emission is done. 

But, as for heat sink because there is many a thing which is a 
metal close adhesion with CPU heat-releasing part is not 
good. 

Inserting heat release sheet of rubber between heating element 
and heat sink , the method which raises adhesion is taken 
then. 

[0003] 

In order recently for there to be a Japan Unexamined Patent 
Publication Hei 6-155517disclosure , it reached point 
wherethose of gel type where rubber hardness is quite low are 
used. 

[0004] 

[Problems to be Solved by the Invention ] 

But performance of recent CPU or other semiconductor 
becomes good and also heat emission hasincreased quite, 
even with heat release sheet of gel type whose close 
adhesionis good heat handling has become difficult, case 
which uses grease has increased. 

But, as for grease because work of painting is necessary 
thereis a problem that handling property is bad to unusual . 

[0005] 

As for this invention, in order to solve aforementioned 
conventional problem , the gel component and softening 
component and cured product which includes filler 
component ,soften at heat, adhesion of heating element and 
heat sink is good, itdesignates that heat softening heat release 
sheet where thermal performance is good and heat release 
sheet whichuses this are offered as objective . 

[0006] 

[Means to Solve the Problems ] 

In order to achieve aforementioned objective , heat softening 
heat release sheet of this invention ,when polymer gel (A ) 
with, with ambient temperature it heats with solid or the 
paste , compound which becomes liquid (B ) with, with heat 
release sheet whichconsists of composition which includes 
thermally conductive filler (C ), designates that itsoftens with 
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[0007] 

[0008] 
[0009] 

^>^b^it^!i(B)<!:. mmmay^'y-iQ^^t^m 
iSitaoiE^si^A^. ;s»^y;KA)^ 100 mm 

SP<tLfci:t.^b^1^(B)A< 5-240 S*a5(D$G 

H.f»e^14:7<^-(C)A< 100-10000 ««SP 
25-100 mm^omm.mBm^y^^-iQt^ 

120-5400 S*S|50®HT*fc'5o 



[0010] 
[0011] 

fcl*»iblS)A< 30-105 deg C (D^mV^^Zt 

*fcfrffiib^it^ B li. 14^ 3(K105 deg C 
HCDv'Ja— >;*">f;U. S4^ 30-105 deg C (DIS 
Ha)9'V^?X. Ri^ 30-80 deg C (Dt&moXx-t 

^:7^>T*A^bSl^tl^'>^^<i:t— 3a)!|aaT 

[0012] 



heating as feature. 
[0007] 

In addition heat release sheet of this invention designates that 
it is laminated to thermally conducting sheet of at least one 
where aforementioned heat softening heat release sheet is 
chosen from thermal conductivity rubber sheet , thermal 
conductivity gel sheet and thermal conductivity resin sheet as 
feature. 

[0008] 

In addition another heat release sheet of this invention 
furthermore designates that the substrate is inserted as feature 
in inner layer of aforementioned heat softening heat release 
sheet . 

[0009] 

Regarding to this invention, when polymer gel (A ) with, with 
ambient temperature itheats with solid or paste , when 
compound which becomes the liquid (B ) with, proportion of 
composition which includes thermally conductive filler 
(C ),designating polymer gel (A ) as 100 parts by weight , 
compound (B ) range of 5 - 240 parts by weight , thermally 
conductive filler (C ) range of 100 - 10000 parts by weight is 
desirable, Furthermore preferably compound (B ) range of 25 
- 100 parts by weight , thermally conductive filler (C ) isrange 
of 120 - 5400 parts by weight . 

When it is a this range, gel component and softening 
component and the cured product which includes filler 
component , soften at heat, it can make sheet to which 
adhesion of heating element and heat sink is good, radiates 
heatto efficient . 

[0010] 

As for aforementioned polymer gel (A ), it is desirable to be a 
gel of at least one which is chosen from silicone gel , acrylic 
gel and urethane gel . 

[0011] 

In addition as for aforementioned compound B, it is desirable 
for the temperature (melting point or softening point ) which 
becomes liquid to be range of 30 - 105 deg C. 

In addition as for aforementioned compound B, the;al of 
range of the wax , melting point 30-80 deg C of range of 
silicone oil , melting point 30-105 deg C of range of melting 
point 30-105 deg C empty is chosenit is desirable with -olefin 
to be a substance of at least one which. 

[0012] 

In addition as for aforementioned thermally conductive filler 
C, it is desirable to be a at least one which is chosen from 
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^/cfltBSfeS^v-hOlRibSSli. 35-105 deg 



[0014] 

0.5-40W/m-K a>ieH"efe4^i:A<»*Ll^o 
[0015] 

^tzmuvkmiy-homt&mmts o.oos-io 

deg C-inchVW 0«ffl-Ufc«>C<tA<ff *Ll^o 



[0016] 
[0017] 



0.5~15W/m-K (DffiHCDv— h^-l^^o 
[0018] 



[0019] 

[^0^<OSIi£(7)Jf^^] 
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metal oxide , nitride , carbide , metal powder , carbon fiber . 
[0013] 

In addition as for softening temperature of aforementioned 
heat release sheet , it isdesirable to be a range of 35 - 105 deg 
C. 

[0014] 

In addition as for thermal conductivity of aforementioned heat 
release sheet , it isdesirable to be a range of 0.5 - 40 W/mK . 

[0015] 

In addition as for thermoresistivity value of aforementioned 
heat release sheet , it isdesirable to be a range of 0.005 - 10 
deg C*inch <sup>2</sup>AV. 

[0016] 

In addition aforementioned heat softening heat release sheet 
hardening one surface at least in rubbery , it is desirable to 
make thin film reinforcing layer . 

[0017] 

Next, it is desirable for substrate to be inserted in 
theaforementioned thermally conducting sheet regarding 
aforementioned heat release sheet . 

In addition as for aforementioned substrate it is desirable to be 
a at least one which is chosen from woven fabric , knit 
article , nonwoven fabric , plastic film and metal foil . 

thermally conducting sheet , thermal conductivity is sheet of 
range of 0.5- 15 W/mK here, 

[0018] 

In addition as for aforementioned thermally conducting sheet , 
it is desirable to be a at least one which is chosen from 
thermal conductivity rubber , thermal conductivity gel and 
thermal conductivity resin which have the electromagnetic 
shielding property . 

electromagnetic shield sheet is gel , rubber or resin or other 
sheet of electromagnetic wave absorption type or 
electromagnetic wave reflective type here. 

[0019] 

[Embodiment of the Invention ] 

heat softening heat release sheet of this invention when in 
silicone gel with ambient temperature heat joinswith solid or 
paste , adding thermally conductive filler to system which 
adds substance which is mixed with silicone gel which 
becomes liquid , with heat release sheet which it drew up 
softens at heat. 

In addition, when in gel which is induced from acrylic or the 
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[0020] 

jSI* 30-105 deg C T'fc^Ci:A<»*Ll^ 

;Sli30--105 deg C (7)7*>^^T*fe'5C<!:A<Sf* 

St^*< 20-80 deg C (;)WMS»J,ar-+U:7>f>l4 
[0021] 

A<&''J-a*fcli-«ia±a);I^!|«3A<»aic 
[0022] 



urethane , with ambient temperature heat Joins with solid or 
paste adding thermally conductive filler to compound which 
becomes liquid , with heat release sheet whichit drew up it 
softens at heat. 

material of heat softening sheet of aforementioned this 
invention is a acrylic , urethane , silicone and etcis possible to 
use also those derivative appropriately. 

When heat resistance is considered, it is desirable to use 
silicone . 

[0020] 

As for solid , paste oil which it adds it is necessary to mix 
with gel component which becomes base . 

It is desirable to mix completely, it is not necessary, but 
always tomix completely. 

substance which is added to system which designates silicone 
gel as base material silicone oil is good, as for silicone oil it is 
desirable to be a solid or a paste with ambient temperature . 

As for melting point of silicone oil of solid or paste it 
isdesirable to be 30- 105 deg C. 

As for silicone oil amino group , epoxy group , carboxyl 
group , fisheries basis, there are some which introduce vinyl 
group , mercapto group , alkyl group or other functional group 
but alkyl group modified silicone oil is desirable. 

As for melting point of substance which is added to system 
which ismade [gerubeesu ] material which is induced from 
aciylic polymer , urethane polymer it is desirable tobe a wax 
of30- 105deg C. 

There is a paraffin wax , microcrystalline wax , low molecular 
weight polyethylene wax , higher alcohol , higher fatty acid 
ester etc in wax . 

It is possible to use wax which modified is done of course. 

melting point plasticizer , ;al of 20 - 80 deg C as for -olefin is 
possible as wax substitution. 

[0021] 

thermally conductive filler is a nitride , carbide , metal oxide 
and can use for ideal blend of one, two or more kinds . 

[0022] 

Being something where thermal conductivity rubber , thermal 
conductivity gel , thermal conductivity resin adds thermally 
conductive filler to rubber , gel , resin and makes compound , 
this it is something which formed in sheet or other various 
shapes. 



Page 10 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490.548; Pat. Pending Ser. No. 10/367,296) 



JP2002234952A 



[0023] 



Ii7x7'rht»5|5$ 50-95 mM.'misati>(Dt^ 

[0024] 

*f6W(Di/-KD'><C<i:4.>tiiirj^Ji£-r 
[0025] 

roi»ei»l±'>'j=i-:/y;ui:iii:T?&4o 



[0026] 



LI6f!fim^t«(}SH*a)FBllli!i$|SSrBl'5:<a«)*i: 
I^B#(c||fS}m^i:)ft!»i*(~S){^L-Cfef./ttf). 
E*l3j:ori!»«<b«(S!fti/-hSi*ai<ti:y. 

iSfiittii$f)iceT-r-5. 



[0027] 



cro+T?t.ilS)SA< l50~l500mPa-s,$tAJtA^50 
lil±(ASTM D1403 1/4 a— >)-Cfc-5t,(©*<$f> 
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In order handling property to improve in thermal conductivity 
rubber , thermal conductivity gel , thermal conductivity resin , 
it is possible to insert substrate . 

As for substrate it is desirable to be chosen from woven 
fabric , knit article , nonwoven fabric , plastic film , metal 
foil. 

[0023] 

It is possible to grant electromagetic shielding effect to 
thermal conductivity rubber , thermal conductivity gel , 
thermal conductivity resin . 

electromagetic shielding effect is granted, metal powder or 
ferrite powder SO - 95 weight % it isdesirable to add. 

[0024] 

In addition, it can form thin film reinforcing layer which sheet 
of this invention isformed at least in one surface , by making 
crosslink density high. 

crossHnking component which hardens resin content which 
for example heat release sheet configuration is doneexisting 
mainly in heat release sheet surface , it makes hardness hard. 

[0025] 

As for heat softening heat release sheet of this invention as for 
handling it is same as the conventional thermal conductivity 
silicone gel . 

[0026] 

Because it is a thermal conductivity silicone gel , adhesion of 
heating element and heat sink to be goodas for 
thermoresistivity value is low. 

But, when it softens at heat which occurs from heating 
element and itburies gap of heating element and heat sink 
without interstice becausesimultaneously gripping it is done 
in heating element and heat sink , itbecomes heat softening 
heat release sheet itself thin with pressure , thermoresistivity 
value ftirthermoredecreases. 

[0027] 

As for silicone gel it is desirable, to be a addition type with 
platinum catalyst , ispossible to be something which is 
marketed. 

viscosity those where 150 - 1500 mPa*s , degree of 
penetration are (ASTM D 1403 1/4 cone ) of 50 or 
morefurthermore are desirable even in this . 

In order viscosity of compound which adds thermally 
conductive filler to silicone gel todecrease it is possible to add 
reaction diluent . 
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i/ij=i->y;nciiiSibl»±SiJ*^»DLTtJ: 

iS^bjft^^<t:;!^<&y-fflfc^)l^^i-«;I^-eS 
[0028] 



^^;Hb-rsicii§5*§^S^Mb-r£^SA<feyc 



[00291 

tofcib'&l^a-emiS^tiSo 

•j;7xi:;U7K'j-fVv7^--K^+-9->^U>i; 
>fV'y7*-K+^>'Jl^>^Vi^7^-h>Si:*< 



[0030] 

5Sil7K*^tofc^b^1$!llclt7K'jx-x;U7Kij 
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As for reaction diluent it can use polymer component where 
degree of polymerization of polymer which becomes base gel 
is low desirably. 

As plasticizer it is possible to add silicone oil to silicone gel . 

Also modified silicone is included in silicone oil . 

In order to grant flame resistance in silicone gel , it is possible 
to add the flame retardant . 

In flame retardant from metal hydroxide , metal oxide , 
chloroplatinic acid , alcohol-modified chloroplatinic acid , 
platinum olefin complex etc it is selected with one kind or 
two kinds mixture. 

It is possible to add antioxidant to silicone gel . 

There is a metal oxide , metal hydroxide in antioxidant and 
there is a cerium oxide , cerium hydroxide , iron oxide etc 
concretely andis selected with one kind or two kinds mixture, 

[0028] 

functional group which becomes crosslink point which is 
introduced into acrylic polymer is a hydroxy group , carboxyl 
group , epoxy group , amino group , isocyanate group etc, but 
it is desirable to be a hydroxy group among these. 

You use properly crosslinking agent according to types of 
functional group . 

When functional group is hydroxy group as example, 
isocyanate group is selected. 

gelation to do, it to be necessary to decrease crosslink density 
thisselection and others doing quantity of functional group 
which becomes the crosslink point and/or decreasing addition 
quantity of crosslinking agent you adjust hardness . 

[0029] 

urethane gel configuration is done with compound which had 
polyisocyanate and the active hydrogen . 

There is a toluene diisocyanate , di phenyl methane 
diisocyanate , polymethylene polyphenyl polyisocyanate , 
hexamethylene diisocyanate , xylylene isocyanate etc in 
polyisocyanate . 

[0030] 

polyetherpolyol , polyester polyol , acrylic polyol being 
representative example in compound which had active 

hydrogen , concretelythere is a polyethylene glycol , 
polyoxypropylene glycol , diethylene glycol , dipropylene 
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[0031] 

[0032] 
[0033] 

7<7'j;uy;K'l7U^i>y;Hc(*«jbS»J,prM»J 
[0034] 

mtLx 2,6-t-:^^^;u-4->5^;u:7xy-;u,hgxy 

[0035] 
[0036] 

mmM^mMmvf3±miii!ii^mza^\:xm 

[0037] 



glycol , epoxy resin , castor oil etc, 

gelation to do, it is necessary to decrease crosslink density , 
hardness canbe adjusted by fact that this decreases quantity of 
functional group which becomes crosslink point and/or 
decreases addition quantity of crosslinking agent . 

[0031] 

In order viscosity of compound which adds thermally 
conductive filler to acrylic gel , urethane gel todecrease it is 
possible to add reaction diluent . 

As for reaction diluent it can use polymer component where 
degree of polymerization of polymer which becomes base gel 
is low desirably. 

[0032] 

It is possible to add tackifier to acrylic gel , urethane gel , as 
tackifier a rosin system and a rosin derivative , terpene-based , 
petroleum resin system and a styrenic , phenol type , chroman 
♦indene system etc there is. 

[0033] 

according to need it is possible to add softener , plasticizer to 
acrylic gel , urethane gel . 

There is a polybutene , naphthene type oil etc of liquid in 
these. 

[0034] 

It is possible to add antioxidant to acrylic gel , urethane gel . 



There is a phenol type , phosphorus system in antioxidant and 
there are 2 and 6 -t-butyl -4- methyl phenol , tris nonyl phenyl 
phosphite etcas representative example , making use of which 
they are good. 

[0035] 

In order to grant flame resistance in acrylic gel , urethane gel , 
it is possible to add the flame retardant . 

In order to grant flame resistance with dehalogenation , from 
metal hydroxide , metal oxide , borohydride , iron compound , 
phosphorus compound , phosphoric acid compound , silicone 
powder etc it is selected with one kind or two kinds mixture. 

[0036] 

In addition, according to need it is possible to add reaction 
promotor , blowing agent , antistatic agent etc to the acrylic 
gel , urethane gel . 

[0037] 
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m«$tlClie*>^^,7tfU7^'JP-h'JyU(PAN) 
[0038] 

[0039] 

-<^-ioo aftsi5ic>t*Lr 0.05-2 sa%7?fc^)o 



[0040] 

[0041] 
[0042] 



thermally conductive filler is listed metal oxide , nitride , 
carbide , metal powder , carbon fiber etc. 

In metal oxide in aluminum oxide , zinc oxide , magnesium 
oxide , nitride in silicon nitride , aluminum nitride , boron 
nitride , carbide in silicon carbide , carbonizing boron , metal 
powder silver and pitch type , polyacrylonitrile (PAN ) system 
etc are in copper , gold , aluminum , carbon fiber and can use 
for ideal blend of one, two or more kinds from these. 

[0038] 

shape of thermally conductive filler is a spherical shape , 
flaky , flake , fiber , needle and etc making use of which 
shape isgood. 

In addition, shape of heat conduction filler which is added it is 
not necessaryto make only for one kind and it is possible with 
as blend of the shape of 2 kinds or more . 

[0039] 

It is possible to thermally conductive filler to do silane 
coupling agent treatment . 

There is a silane coupling agent , titanium coupling agent , 
aluminum coupling agent etc as coupling agent and making 
use of which it is good. 

compounded amount where coupling agent is desirable is 0.05 
- 2 wt% vis-a-vis the thermally conductive filler lOOparts by 
weight . 

[0040] 

Being something which adds thermally conductive filler to 
silicone rubber , acrylic rubber , butyl rubber etc as base 
rubber of thermal conductivity rubber thermally conductive 
filler before is similar to those which were inscribed. 

thermal conductivity gel is something where adds thermally 
conductive filler to thing and thermal conductivity resin 

epoxy resin , acrylic resin , polyethylene resin etc which add 
thermally conductive filler to silicone gel , acrylic gel , 
urethane gel etc. 

These thermal conductivity rubber layer , gel layers, as for 
resin layer it is desirable for hardness tobe lower than heat 
softening sheet which is laminated. 

[0041] 

As for laminate it is good, on thermal conductivity rubber , 
gel , resin to do compound beforehardening heat softening 
sheet with press molding , extrusion molding , calender 
molding , doctor plate method , making use of which is good. 

[0042] 
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[0044] 
[0045] 



[0046] 
[0047] 

i^mm 1] 

-->y(tt)St)(c@ff^v'j=i->;j-^;u25 as 
sp(KF9io mm\t^:LW:mmzm\tT )\^^ 

-'t^A 375 «*gP(AL30 BgamX(:ft)S!), » 

n 6.25 fiiSiJ^iHiLr?iisyLr=i>/^'!7>K 
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material of woven fabric of substrate is a glass fiber , aramid 
fiber , polyester fiber etc. 

In nonwoven fabric in glass , plastic film there is a aluminum 
foil , copper foil etc in polyester , polyethylene , 
polypropylene , polyimide , metal foil and makinguse of 
which it is good. 

[0043] 

In order to grant electromagetic shielding effect , in metal 
powder which is added to thermal conductivity rubber , gel , 
resin silver and copper , aluminum etc is a soft ferrite and a 
General Formula M0*6Fe <sub>2</sub>0<sub>3</sub> 
(M=Ba<sup>2+</sup>, Sr<sup>2+</sup> ) etc which 
aredisplayed with General Formula M<sup>2+</sup>*Fe 
<sub>2<;/sub>0<sub>3</sub> (M=Fe , Mn , Co , Ni , Zn ) in 
ferrite powder . 

[0044] 

Furthermore it is possible to be something which administers 
plating to silica , metal oxide , plastic etc. 

shape is a spherical shape , flaky , flake , fiber , needle and etc 
making use of which shape is good. 

In addition, shape of filler which is added it is not necessaryto 
make only for one kind and it is possible with as blend of the 
shape of 2 kinds or more . 

coupling treatment it is possible to do of course to filler . 
[0045] 

Figure 1 shows conceptual cross section diagram of heat 
softening sheet 1 of embodiment of this invention , the Figure 
2 thermal conductivity rubber layer , gel layer, is conceptual 
cross section diagram which laminates resin layer or other 
reinforcing layer 2 in heat softening sheet I of embodiment of 
this invention . 

[0046] 

[Working Example (s )] 

this invention furthermore is explained concretely making use 
of below Working Example . 

[0047] 

[Working Example 1 ] 

aluminum oxide 375paits by weight (AL30 Showa Denko 
K.K. (DB 69-1 10-9268 ) make), iron black 6.25parts by 
weight adding to solid silicone oil 25parts by weight (KF910 
Shin-Etsu Chemical Co. Ltd. (DB 69-057-0064 ) make) in 
silicone gel lOOparts by weight (SE1885 Dow Coming Toray 
Silicone Co. Ltd. (DB 69-066-9486 ) Ltd. make),mixing, it 
made compound . 
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CtL* 80 deg C.30 »0:^UXi«SICckoT 
[0048] 

immm 2] 

7K'J't7L/^»> 100 mm^tTfs^J'^ly^yO) \%<D 
5Hb^J(KBKRT16 0*X35X7.v-(^)Si)l3 
25 mM^{/^=yyr^'7^y<77. 115 0 
*fl4ii«*S:^&tt)l::BSib7;u5-';7A 125 fi» 

6B(AL30 Ba«imX(«;)ii), 6.25 MSUSS 



C+L^ 80 deg C. 30 »(D::^L/XjSSJlCj:or 
1mm W^6Di/-h*^#fco 

[0049] 

vg=l->^^;HOO«aa5(SE1885 mb--S^''!73 

-->^(tt)S[)lcasib7;usxrt7 A 300 BSSP 

(AL30 iissimx(«^)$!{), mm 5 s«gi5^*nL 



C^i^ 80 deg C. 30 ^CD-I^UXfiESilCcfc-Dr 
1mm Ji^CDv— h^^#fco 

[0050] 

[JtR0!l2] 

TK'J't^U^r^ 100MgPi:7K'J't7U^>lcMLT 1 
aM%0®ib»J(KBKRT16 B*Xp^X7.v- 
(3t*)S)lc6t<b7;U5-';7A 100 «aS|J(AL30 
BS«1X(«;)S), jftH 5 S»gR3S«lLT;ia 

Ctl* 80 deg C. 30 ^J^O^^UXfiEMlCcfcoT 
lmmIi^a)i/-h*»fco 

[0051] 
[0052] 



This sheet of 1 mm thickness was acquired with press 
molding of equivalent to80 deg C, 30. 

[0048] 

[Working Example 2 ] 

aluminum oxide 125parts by weight (AL30 Showa Denko 
K.K. (DB 69-1 10-9268 ) make), iron black 6.25parts by 
weight adding to paraffin 25parts by weight (paraffin wax 1 15 
Nippon Seiro Co. Ltd. ) in 1% curing agent 
(KBKRT16Nippon NSC Ltd. make) of the polyurethane 
lOOparts by weight and polyurethane , mixing, it made 
compound . 

This sheet of 1 mm thickness was acquired with press 
molding of equivalent to80 deg C, 30. 

[0049] 

[Comparative Example 1 ] 

aluminum oxide 300parts by weight (AL30 Showa Denko 
K.K. (DB 69-1 10-9268 ) make), iron black 5parts by weight 
adding to silicone gel lOOparts by weight (SE1885 Dow 
Coming Toray Silicone Co. Ltd. (DB 69-066-9486 ) Ltd, 
make), mixing, it made the compound . 

This sheet of 1 mm thickness was acquired with press 
molding of equivalent to80 deg C, 30. 

[0050] 

[Comparative Example 2 ] 

aluminum oxide lOOparts by weight (AL30 Showa Denko 
K.K. (DB 69-1 10-9268 ) make), iron black 5parts by weight 
adding to curing agent (KBKRT16 Nippon NSC Ltd. make) 
of 1 weight % vis-a-vis polyurethane lOOparts by weight , and 
polyurethane mixing, it made compound . 

This sheet of 1 mm thickness was acquired with press 
molding of equivalent to80 deg C, 30. 

[0051] 

These results are shown below. 

[0052] 

[Table 1 ] 
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ami 




mm W/m-K 


1. 2 


0. 7 


1. 2 


0. 7 


t-incli'/l 


3. 0 


4. 3 


1. 8 


3. 5 


mm t 


55 


60 







[0053] 

mmm 3] 

[0054] 

5/iJa->>f;H00a«SS(SE1885 mu-^^^ii 
S|5(KF9io ffiieib^xll(tt)g!)icKib7;us 

=-^A 500 fiaa5(AL30 BefQ«X(^*)S), ^ 
H 6.25 ««a5^iinLT;ll^yLT=i>/'?'t7>K 

C^l^ 80 deg C. 30 »CO::^UXfiESlCcfc-^T 
[0055] 

mmm 4] 

v'J^->y>100fiaai(SE1885 Sb--J^'t7=> 

-->^(^*)g()(c@»^vijzi->7h-r;u25 a* 

-';7A 500 fiftgP(AL30 BSfPmX(1*)ii), 13^ 

n 6.25 «gajaftiLrs»yLr=i>/<'t7>K 

80 deg C. 30 ^J^O^L/XjSSf-JcoT 
1mm m^Oiy-h^mzo 

[0056] 

[J±S0«13] 

v'j=i->^*ynooaagi5(SEi885 mu-^'t^^ 

>^/(^)gi)|C@ff$v'Jr3->5f^VU 25 as 

SIJ(KF9io fiieib^x||«*)$i)icKib7;u5 

^'^A 500 afiaJ(AL30 aB«1|X(tt)S), fi^ 

n 6.25 afiaj»JtioLrs»yLra>/^'t;>K 



[0053] 

[Working Example 3 ] 

Example which laminates below-mentioned heat softening gel 
in heat conduction rubber , gel isexplained. 

[0054] 

aluminum oxide SOOparts by weight (AL30 Showa Denko 
K.K. (DB 69-1 10-9268 ) make), iron black 6.25parts by 
weight adding to solid silicone oil 25parts by weight (KF910 
Shin-Etsu Chemical Co. Ltd. (DB 69-057-0064 ) make) in 
silicone gel lOOparts by weight (SE1885 Dow Coming Toray 
Silicone Co, Ltd. (DB 69-066-9486 ) Ltd. make),mixing, it 
made compound . 

This sheet of 1 mm thickness was acquired with press 
molding of equivalent to80 deg C, 30. 

[0055] 

[Working Example 4 ] 

aluminum oxide 500parts by weight (AL30 Showa Denko 
K.K. (DB 69-1 10-9268 ) make), iron black 6.25parts by 
weight adding to solid silicone oil 25parts by weight (KF910 
Shin-Etsu Chemical Co. Ltd. (DB 69-057-0064 ) make) in 
silicone gel lOOparts by weight (SE1885 Dow Coming Toray 
Silicone Co. Ltd. (DB 69-066-9486 ) Ltd. make),mixing, it 
made compound . 

This sheet of 1 mm thickness was acquired with press 
molding of equivalent to80 deg C, 30. 

[0056] 

[Comparative Example 3 ] 

aluminum oxide 500parts by weight (AL30 Showa Denko 
K.K. (DB 69-1 10-9268 ) make), iron black 6.25parts by 
weight adding to solid silicone oil 25parts by weight (KF910 
Shin-Etsu Chemical Co. Ltd. (DB 69-057-0064 ) make) in 
silicone gel lOOparts by weight (SE1885 Dow Coming Toray 
Silicone Co. Ltd. (DB 69-066-9486 ) Ltd. make),mixing, it 
made compound . 
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Ztli 80 deg C. 30 i^OZflyT.f&miZ^'oX 
linmIii^Oi/-h^»fco 

[0057] 

[0058] 
[S2] 



This sheet of 1 mm thickness was acquired with press 
molding of equivalent to80 deg C, 30. 

[0057] 

These results are shown below. 

[0058] 

[Table 2 ] 
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[0059] 
[0060] 

[^B^<D3asi 
[mi] 

[^2] 



[0059] 

As above explained, according to Working Example of this 
invention , heat release sheet itself being heat, to soften, 
contact thermoresistivity value decreasing by fact that the 
adhesion of heating element and heat sink is raised, because 
furthermore also thermal conductivity of heat release sheet 
itself is high, it is useful as heat sink of the semiconductor or 
other heatsink . 

[0060] 

[Effects of the Invention ] 

As above explained, as for heat softening heat release sheet of 
this invention , thermal conductivity being,same 
thermoresistivity value becomes low. 

In addition, in order to soften at heat where gel sheet 
whoseclose adhesion is good occurs from heating element , 
furthermore closeadhesion becomes good, because thickness 
becomes thin, thermoresistivity valuebecomes low. 

Furthermore when heat softening sheet is laminated in 
thermal conductivity rubber , gel , resin , handling property 

becomes satisfactory. 

[Brief Explanation of the Drawing (s )] 
(Figure 1 ] 

conceptual cross section diagram of heat softening sheet of 
embodiment of this invention 

[Figure 2 ] 

conceptual cross section diagram which laminates reinforcing 
layer in heat softening sheet of embodiment of the this 
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1 

2 

Drawings 

[El] 



invention 

[Explanation of Symbols in Drawings ] 
1 

heat softening sheet 
2 

reinforcing layer 

[Figure 1 ] 




[Figure 2 ] 
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